Purification and reconstitution of the bile acid transport system from hepatocyte sinusoidal plasma membranes.
The taurocholic acid transport system from hepatocyte sinusoidal plasma membranes has been studied using proteoliposome reconstitution procedures. Membrane proteins were initially solubilized in Triton X-100. Following detergent removal, the resultant proteins were incorporated into lipid vesicles prepared from soybean phospholipids (asolectin) using sonication and freeze-thaw procedures. The resultant proteoliposomes demonstrated Na+-dependent transport of taurocholic acid which could be inhibited by bile acids. Greatly reduced amounts of taurocholic acid were associated with the phospholipid or membrane proteins alone prior to proteoliposome formation. Membrane proteins were fractionated on an anionic glycocholate-Sepharose 4B affinity column which was prepared by coupling (3 alpha,7 alpha,12 alpha-trihydroxy-5 beta-cholan-24-oyl)-N alpha-lysine to activated CH-Sepharose 4B via the epsilon-amino group of lysine resulting in the retention of a free carboxyl group. The adsorbed proteins enriched in components in the 54 kDa zone, which were originally identified by photoaffinity labeling to be components of the bile acid transport system, were also incorporated into liposomes. This vesicle system showed almost a 4-fold increase in Na+-dependent taurocholic acid uptake when compared to proteoliposomes formed from total membrane protein, as well as sensitivity to inhibition by bile acids. These results demonstrate that the bile acid carrier system can be reconstituted in proteoliposomes and that utilizing proteins in the 54 kDa zone leads to a significant enhancement in the transport capacity of the reconstituted system, consistent with the role of 54 kDa protein(s) as component(s) of the bile acid carrier system.